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SPECIFICATION 

[Title of the Invention] 

s 

Electrophotographic Printing Method 

[Brief Description of the Drawings] 

FIG. 1 is a block diagram of the structure of a general electrophotographic 
10 imaging system; 

FIG. 2 is a flowchart of a general electrophotographic printing method; 

FIG. 3 shows the correlation between laser scanning unit (LSU) power, organic 
photoconductor (OPC) potential, and dot size; 

FIG. 4 is a flowchart illustrating a preferred embodiment of an 
15 electrophotographic printing method according to the present invention; and 

FIG. 5 shows the relation between LSU power and OPC potential for a certain 
dot size with respect to charge voltage variations. 

[Detailed Description of the Invention] 

20 [Object of the Invention] 

[Technical Field of the Invention and Related Art prior to the Invention] 

The present invention relates to an electrophotographic printing method, and 
more particularly, to an electrophotographic printing method in which a charge voltage is 
appropriately varied depending on the print resolution or print mode. 

25 As shown in FIG. 1 , a general electrophotographic imaging system, such as a 

copy machine, printer or facsimile, includes a controller 1 0 for controlling formation of an 
image, a laser scanning unit (LSU) 11, a high-voltage power supply (HVPS) 12, a 
charge roller 13, a photoreceptor drum serving as an organic photoconductor (OPC) 14, 
a developer roller 15, a transfer roller 16, and a blade 17. 
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Under the control of the controller 10, the HVPS 12 supplies a charge voltage of 
■ -1.4 kV to the charge roller 13, a development voltage of -300 V to the developer roller 
15, and a transfer voltage of +2.0 kv* to the transfer roller 1 6. 

As the development voltage of -300 V is applied to the developer roller 15 by the 

5 HVPS 12, toner particles which almost have a negative charge are attracted to the 
surface of the developer roller 15 by frictional force acting between a toner supply roller 
(not shown) and the developer roller 15. However, due to a large amount of stress 
between the toner supply roller and the developer roller 15 and irregular toner particle 
size, toner particles having a positive charge may be applied to the surface of the 

10 developer roller 15. The charge roller 13 is formed of a conductive roller having an 
appropriate resistance. As a voltage of -1.4 kV is applied to the charge roller 13, the 
surface of the OPC 14 Is charged to a negative potential of -800 V, Under the control 
of the controller 10, the LSU 11 scans the surface of the OPC 14 with a beam to form 
an electrostatic latent image on the OPC 14. Here, an image area in which the 

is electrostatic latent image is formed has a potential of -50 V, and a non-image area has 

a potential of -800 V. 

Meanwhile, as the electrostatic latent image area of the OPC 14 passes the 
developer roller 1 5, toner particles adhering to the surface of the developer roller 1 5 
migrate to the electrostatic latent image area of the OPC 14 by potential difference, so 
20 that a visible image is formed on the surface of the OPC 14. The visible image formed 
on the surface of the OPC 14 is transferred to and printed on a paper passing through a 
gap, which is also called a "nip", between the OPC 14 and the transfer roller 16. The 
blade 17 is used to mechanically remove the toner particles remaining on the surface of 
the OPC 14. 

25 FIG. 2 is a flowchart illustrating a general electrophotographic printing method. 

When a print command is input from a user, an image which is intended to be printed is 
input to an electrophotographic imaging apparatus through a personal computer (PC). 
The controller 10 starts to operate (ON-state) to form a matrix of dots In accordance 
with the input image (Step 20). A charge voltage of - 1 .4 kV is applied to the charge 



3 



roller 13 under the control of the controller 10 to charge the OPC 14 to a potential of 
-800 V (Step 21). 

As the LSU 1 1 scans the matrix of dots formed on the surface of the OPC 14 with 
a laser beam in response to a control signal from the controller 10, the potential of the 
5 exposed area is changed to have a potential of -50 V and the non-exposed rema.ns at 

a potential of -800 V (Step 22). 

When toner particles are applied to the exposed area of the OPC 14 to form a 
visible image, a sheet of paper is fed through the nip formed between the transfer roller 
16 and the OPC 14. As a high voltage of 500-3,000 V is applied to the transfer roller 

io 16 the toner Image formed on the OPC 14 is transferred to the paper. The toner 
particles remaining on the OPC 14 which are not transferred to the paper are removed 
by the blade 1 7 and transferred into a recycled toner container (not shown). As the 
paper passes a fusing unit (not shown), a permanent image is printed on the paper by 
hot pressing (Step 23). If it is determined to continue printing (Step 24), the process 

1 5 returns to Step 20 and the above-described steps are repeated. 

FIG. 3 shows the correlation between LSU power, OPC potential, and dot size. 
The smaller the dot size, the greater the plot slopes. A greater slope means that the 
potential variation of the OPC (Y-axis) is increased by variations of the LSU power 
(X-axis). Here, the potential variation of the OPC is proportional to gray pattern level 

20 variation. As can be inferred from FIG. 3, assuming that the same printing conditions 
are applied, the gray level variation is greater for the 1 by 1 dot size than for the 4 by 4 
dot size. The same result can be obtained from comparison of the printing results at 
resolutions of 600 dots per inch (dpi.) and 1200 dpi. In other words, because the dot 
size is smaller at 1200 dpi. than at 600 dpi., the gray level variation is greater at 1200 

25 dpi. Thus, there is a problem that a desired high quality print output cannot be 
obtained. 

[Technical Goal of the Invention] 
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To solve the above-described problems, it is a first object of the present invention 
to provide an electrophotographic printing method in which a charge voltage is 
appropriately varied depending on the print resolution. 

It is a second object of the present invention to provide an electrophotographic 
5 printing method in which a charge voltage is appropriately varied depending on print 
mode. 

[Structure and Operation of the Invention] 

To achieve the first object of the present invention, there is provided an 

10 electrophotographic image printing method for an electrophotographic imaging 

apparatus including: a charge roller; a developer roller; a laser scanning unit (LSU); a 
transfer roller; an organic photoconductor (OPC); a power supply unit for supplying 
power to the charge roller, the developer roller, the LSU, the transfer roller, and the 
OPC; and a controller for controlling the charge roller, the developer roller, the LSU, the 

15 transfer roller, and the OPC, the method comprising: (a) selecting a resolution for 
electrophotographic printing; (b) charging the OPC by applying to the charge roller an 
appropriate charge voltage depending on the selected resolution; (c) forming an 
electrostatic latent image on the charged OPC by the LSU and applying toner particles 
adhering to the developer roller to the electrostatic latent image to form a visible image; 

20 and (d) transferring the visible image formed on the OPC to a sheet of print paper. 

It is preferable that, when the resolution selected in step (a) has a lower level, the 
charge voltage of step (b) is set to be higher than when the resolution selected in step 

(b) has a higher level. 

To achieve the second object of the present invention, there is provided an 
25 electrophotographic printing method for an electrophotographic imaging apparatus 
including: a charge roller; a developer roller; a laser scanning unit (LSU); a transfer 
roller; an organic photoconductor (OPC); a power supply unit for supplying power to the 
charge roller, the developer roller, the LSU, the transfer roller, and the OPC; and a 
controller for controlling the charge roller, the developer roller, the LSU, the transfer 
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roller, and the OPC, the method comprising: (a) selecting a print mode for 
electrophotographic printing; (b) charging the OPC by applying to the charge roller an 
appropriate charge voltage depending on the selected print mode; (c) forming an 
electrostatic latent image on the charged OPC by the LSU and applying toner particles 
5 adhering to the developer roller to the electrostatic latent image to form a visible image; 
and (d) transferring the visible image formed on the OPC to a sheet of print paper. 

It is preferable that the print mode of step (a) includes a text mode and a 
graphics mode, and the charge voltage of step (b) is set to be higher in the text mode 
than in the graphics mode. 
10 The present invention will now be described in detail. 

FIG. 4 is a flowchart illustrating a preferred embodiment of an 
electrophotographic printing method according to the present invention. The 
electrophotographic printing method involves turning on a controller (Step 40); 
determining whether the resolution is 200 dots per inch (dpi.) (Step 41); turning on a 
charge roller with application of a voltage of - 1 .4 kV or -1 .35 kV (Step 42 or 43); turning 
on a laser scanning unit (LSU) (Step 44); turning on a transfer roller and cleaning a 
photoreceptor drum serving as an organic photoconductor (OPC) (Step 45); and 
determining whether to continue printing (Step 46). 

FIG. 5 shows the relation between LSU power and OPC potential for a certain 
dot size with respect to charge voltage variations. FIGS. 1 , 4, and 5 are referred to in 
the following description. 

in particular, when a user inputs a print command through a personal computer 
(PC) to print an image, the controller 10 (see FIG. 1) is turned on to graphic process an 
electric image to be printed (Step 40). The controller 1 0 performs an appropriate 
graphic process depending on the resolution or print mode selected by the user. The 
user sets the resolution (600 dots per inch (dpi.), 1200 dpi., or the like) or the print mode 
(text mode or graphics mode) before the input of the print command. 

in Step 41 , it is determined whether the resolution selected by the user is 1200 
dpi. (Step 41). If the selected resolution is not 1200 dpi., the high-voltage power 
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supply (HVPS) 12 applies a charge voltage of -1.4 KV to the charge roller 13 under the 
control of the controller 10 (Step 42). If the selected resolution is 1200 dpi., the HVPS 
12 applies a charge voltage of - 1 .35 kV to the charge roller 1 3 under the control of the 
controller 10 (Step 43). Here, if the resolution is not equal to 1200 dpi., the resolution 
is considered as 600 dpi. at which the charge voltage -1.4 kV is applied. 

The lower the resolution, the greater the gray pattern level variation and the 
poorer the output image quality. Thus, to enhance the image quality by reducing the 
gray pattern level variation at a low-resolution, the charge voltage of the charge roller 13 
is increased. Meanwhile, for high-resolution image printing, the charge voltage of trie 
charge roller 13 is set to be relatively low to reduce the gray pattern level variation, in 
the present invention, it is assumed that the charge voltage of the charge roller 13 is 
-1 .4 kV at a low resolution of 600 dpi. and -1 .35 kV at a high resolution of 1200 dpi. 

In addition, the charge voltage of the charge roller 13 is varied depending on the 
print mode. The resolution in a text mode is lower than in a graphics mode. Thus, In 
the low-resolution text mode, the charge voltage of the charge roller 13 is set to -1 .4 kV. 
in the high-resolution graphics mode, the charge voltage of the charge roller 13 is set to 
-1.35 kV. 

Thus, the OPC 14 is appropriately charged with a charge voltage which Is varied 
by the controller 10 depending on the resolution or print mode. When the OPC 14 is 
charged by the charge roller 13, the controller 10 turns on the LSI! 1 1 (Step 44). 
When the LSU 1 1 scans a matrix of dots formed on the surface of the OPC 14 with a 
laser beam in response to a control signal from the controller 10, the potential of the 
exposed area changes to -50V and the potential of the non-exposed area remains at 
-800 V. 

After the scanning by the LSU 11, the controller 1 0 turns on the developer roller 
1 5, the transfer roller 16, and the blade 17 (Step 45). When toner particles adhering to 
the developer roller 15 are applied to the exposed area of the OPC 14 to form a visible 
image, a sheet of print paper is fed through a nip formed between the transfer roller 16 
and the OPC 14. As a high-voltage of 500-3,000 volts is applied to the transfer roHer 



16, the visible toner image is transferred to the print paper. Toner partides remaining 

on the OPC 1 4, not transferred to the print paper, are removed by the blade 17 and are 

transferred to a waste toner container (not shown). As the print paper passes a fusing 

unit, a permanent image is formed and output by hot pressing. 

In Step 46, it is determined whether to continue the printing, and the process 

returns to Step 40 to continue the printing. Then, the above-described Steps 40 

through 45 are repeated. 

in determining an optimal power level of the LSU 1 1 for the realization of optimal 

image quality, data on the relation between LSU power (X-axis) and OPC potential 
(Y-axis), as shown in FIG. 5, is very important. Referring to FIG. 5, when the charge 
voltage is 1 .35 kV, the OPC potential becomes flat near an LSU power of 0.33 mW. 
Thus, the optimal power level of the LSU 1 1 at a charge voltage of 1 .35 kV Is 
determined to be about 0.33 mV taking into account LSU tolerance. When the charge 
voltage is changed to 1 .25 kV, the OPC potential becomes fiat near an LSU power of 
0.27 mW. Thus, the optimal power level of the LSU 1 1 at a charge voltage of 1 .25kV is 
determined to be about 0.27 mW taking into account LSU tolerance. As can be 
inferred from FIG. 5, as the charge voltage becomes low, the point at which the OPC 
potential becomes flat shifts downward. Thus, for high-resolution printing at 1200 dpi, 
the point at which the OPC potential becomes flat can be shifted downward by reducing 
the charge voltage, so that the gray pattern formation potential is determined as a low 
level near the point. As a result, the gray pattern level variation can be reduced with 

excellent image quality. 

While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 

[Effect of the Invention] 
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As described above, in an electrophotographic imaging system which allows a 
user to select the print resolution or print mode, the charge voltage can be appropriately 
adjusted depending on the print resolution or print mode, so that a high quality image 
can be obtained with reduced image concentration variation. 



9 



What is claimed is: 

1 . An electrophotographic image printing method for an electrophotographic 
imaging apparatus including: a charge roller; a developer roller; a laser scanning unit 
(LSU); a transfer roller; an organic photoconductor (OPC); a power supply unit for 
5 supplying power to the charge roller, the developer roller, the LSU, the transfer roller, 
and the OPC; and a controller for controlling the charge roller, the developer roller, the 
LSU, the transfer roller, and the OPC, the method comprising: 
(a) selecting a resolution for electrophotographic printing; 
(t>) charging the OPC by applying to the charge roller an appropriate charge 
10 voltage depending on the selected resolution; 

(c) forming an electrostatic latent image on the charged OPC by the LSU and 
applying toner particles adhering to the developer roller to the electrostatic latent image 

to form a visible image; and 

(d) transferring the visible image formed on the OPC to a sheet of print paper. 

15 

2. The method of claim 1 , wherein, when the resolution selected in step (a) 
has a lower level, the charge voltage of step (b) is set to be higher than when the 
resolution selected in step (b) has a higher level. 

20 3. An electrophotographic printing method for an electrophotographic 

imaging apparatus including: a charge roller; a developer roller; a laser scanning unit 
(LSU); a transfer roller; an organic photoconductor (OPC); a power supply unit for 
supplying power to the charge roller, the developer roller, the LSU, the transfer roller, 
and the OPC; and a controller for controlling the charge roller, the developer roller, the 

25 LSU, the transfer roller, and the OPC, the method comprising: 

(a) selecting a print mode for electrophotographic printing; 

(b) charging the OPC by applying to the charge roller an appropriate charge 
voltage depending on the selected print mode; 
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(c) forming an electrostatic latent Image on the charged OPC by the LSI) and 
applying toner particles adhering to the developer roller to the electrostatic latent image 

to form a visible image; and 

(d) transferring the visible image formed on the OPC to a sheet of print paper. 

4. The electrophotographic printing method of claim 1 , wherein the print 
mode of step (a) includes a text mode and a graphics mode, and the charge voltage of 
step (b) is set to be higher in the text mode than in the graphics mode. 
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ABSTRACT 



[Abstract of the Disclosure] 

An electrophotographic printing method in which a charge voltage is 
appropriately adjusted depending on the resolution selected for electrophotographic 
printing or the print mode is provided. The electrophotographic printing method, which 
is for an electrophotographic imaging apparatus including: a charge roller; a developer 
roller; a laser scanning unit (LSU); a transfer roller; an organic photoconductor (OPC); a 
power supply unit for supplying power to the charge roller, the developer roller, the LSU, 
the transfer roller, and the OPC; and a controller for controlling the charge roller, the 
developer roller, the LSU, the transfer roller, and the OPC, includes: (a) selecting a 
resolution for electrophotographic printing; b) charging the OPC by applying to the 
charge roller an appropriate charge voltage depending on the selected resolution; (c) 
forming an electrostatic latent image on the charged OPC by the LSU and applying 
toner particles adhering to the developer roller to the electrostatic latent image to form a 
visible image; and d) transferring the visible image formed on the OPC to a sheet of 
print paper. In an electrophotographic imaging system which allows a user to select 
the print resolution or print mode, the charge voltage can be appropriately adjusted 
depending on the print resolution or print mode, so that a high quality Image can be 
obtained with reduced image concentration variation. 
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